East Asian military security is of overarching importance in the economic integration and prosperity in this region. This study analyzes how South Korea and Japan consider the U.S. as a military ally in the context of the China-North Korea alliance by using the iterative Seemingly Unrelated Regression(SUR) method in estimating defense goods demand functions. The findings are that Japan considered the U.S. to be a closer ally than the U.S. did during 2000~2005 and South Korea may regard the U.S. as a closer ally than vice versa. The U.S. regards Japan as a closer ally than Korea. South Korea's demand for defense goods has not been increased by the threat from the China-North Korea alliance but American and Japanese demand has recently been increased by the threat, implying that South Korea has not regarded the China-North Korea alliance as a significant threat whereas that Japan and the U.S. have recognized the military alliance as a serious one.
II. The Basic Theory
Each ally m maximizes its representative utility subject to its budget constraint. The utility function consists of pure public defense goods (X , where P i m is the price of good i to ally m and I m is the national income of ally m. Defense goods have the properties of non-rivalry and non-excludability in terms of their consumption among allies. Taking into account the public good properties of defense goods, the full income, F m , is the sum of its income and the military expenditures of its ally. Thus, the final budget constraints of each ally are, respectively, as follows: 5 F S = P 1 S (X 1,S + X 1,AS ) + P 2 S X 2
S
(1)
(2)
where X 1,S , X 1,A , X 1,J , X 1,AS , and X 1,AJ denote the defense goods of South Korea, the U.S., Japan, the U.S. Armed Forces in South Korea, and the U.S. Armed Forces in Japan, respectively.
We employed a homogeneous generalized-indirect-translog utility function, is the coefficient denoting sensitivity to threats to the alliance. Using Roy's identity, we can derive the regression model as follows:
Because the error terms in the above equations 6 may not be independent for each equation, we estimated them by using the iterative SUR. We included all variables in Equation (4) to (6) because dropping statistically insignificant variables or employing time-lagged versions of threat variables did not improve the overall results of the iterative SUR. Because full income, F m , contains an endogenous variable, one lagged full income, F m (-1) was employed as an instrumental variable.
In this paper, SIE is employed to measure how much the defense goods purchased by the U.S. can be a substitute for its allies' defense goods. 7 If an American ally would like to maintain a close alliance with the U.S., it would be because this ally can benefit from an alliance with the U.S. against outside threats and thus SIE should be negative. To calculate SIE, we use the estimation results of Equation (4) to (6), and then calculate the sensitivity of the U.S.'s ally with respect to a one percentage change of the U.S.'s defense goods.
III. The Data
We included two types of goods in the estimate: defense goods (X 1 m ) and civilian goods (X 2 m ). We measured defense goods by national defense expenditures in real terms and civilian goods by real expenditures on all other goods in the GDP. Income (I m ) was measured by nominal GDP and price was measured by the price deflator, 8 but the deflator for government expenditures was used as the defense-goods deflator for Japan and South Korea. Defense goods employed by the alliance between China and North Korea (X 1 NC ), were measured by the summed defense expenditures of China and North Korea in terms of the real Chinese Yuan. We used annual data from the sample period of 1970~2005. 9 Because defense goods are pure public goods for both alliances, the purchased amount differs from the consumed amount. The purchased amount is the 6 Under to the summation condition, we can delete the equation for each country's civilian goods for being singular. 7 SIE is the sensitivity of one country's demand for actual military expenditures with respect to its ally's military expenditures. It is explained in Sandler (1984, 1985) , Smith (1989) , Hilton and Vu (1991) , and Shefi and Tishler (2005) . 8 The prices of other goods were calculated according to the following equation (GDP deflator -Price deflator of national defense × Portion of GDP dedicated to national defense) / Portion of GDP dedicated to other goods. 9 The following data sources were used in the estimates: the datasets for South Korea and North Korea were obtained from the Defense White Paper (Ministry of National Defense) and The Monthly Bulletin (the Bank of Korea); data on Japan were obtained from the Japan Statistical Yearbook (Statistics Bureau); data on the U.S. were obtained from www.bea.gov (Bureau of Economic Analysis); and data on China were obtained from the China Statistical Yearbook (National Bureau of Statistics of China).
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We assumed that the U.S. forces stationed in South Korea were utilized by South Korea and that the U.S. forces stationed in Japan were utilized by Japan. Thus, the U.S. forces stationed in each country can be calculated by multiplying the real U.S expenditures by the ratio of U.S. military personnel in each country to total U.S. military personnel. 10 The Chinese and North Korean military expenditures were considered as a proxy for the threat posed by the alliance of China and North Korea Kim 2009, 2011) .
IV. The Importance of the United States to its Allies
We first calculated the results of Equation (4) to (6), which are reported in the Table  A of Appendices. We then used the estimated coefficients to calculate the elasticities of an American ally with respect to a one percentage change of the U.S.'s defense goods. 
which measures the sensitivity of South Korea's demand for actual military expenditures in response to changes in the U.S.'s military expenditures. The threat effect calculates the partial derivative of the defense goods purchased or consumed by a country with respect to the threat from China and North Korea. The SIE shows a country's close relationship with its ally and thus the importance of its ally while the threat effect shows an increase in military expenditures in response to a threat. Positive threat effects with negative SIE would be considered to benefits from an alliance. Because of the public good properties of the defense goods, the SIE should normally be negative for close allies. By using the arithmetic mean of the SIE, Table 1 shows a larger negative SIE for South Korea than for U.S., implying that the U.S. is important for South Korea as a close military ally during the entire period. The negative SIEs imply that the U.S.'s purchased defense goods are substitutes for its ally's defense goods, confirming that South Korea and the U.S. maintain a close alliance, because the two countries can benefit from an alliance against outside threats.
Japan started to form a close alliance with the U.S. in the 2000s, as reflected in the response of consumed goods to threats to their alliance. Japan had a strong incentive to maintain its alliance with the U.S. against the threat of the Soviet Union (Okamura 1991) but it is only recently that Japan seemed motivated to maintain an alliance with the U.S. against China (Goo and Kim 2012) . Hence, the U.S. began to become important ally for Japan only in the 2000s.
In terms of the size of the SIE, it is clear that Japan's SIEs were higher (larger in absolute value) than those of the U.S. in the 2000s. One interpretation is that Japan considers the U.S. to be a more important ally than vice versa in the context of the China-North Korea alliance. Additionally, the SIEs of the U.S. were lower than those jei Vol.29 No.2, June 2014, 329~342 Young-Wan Goo and Seong-Hoon Lee http://dx.doi.org/10.11130/jei.2014.29.2.329 of South Korea in the 2000s. Thus, South Korea may also regard the U.S. as a more important ally than vice versa. The U.S.'s SIE in the context of its alliance with South Korea is lower than its SIE with Japan in the 2000s. This indicates that the U.S. regards South Korea as less important than Japan as an ally, which may reflect South Korea's subordinate position as an ally of the U.S. Table 2 shows the sensitivity of each country's defense goods in response to oneunit increase in defense goods from external threats. The threat elasticities for purchased goods are (
, which measures the sensitivity of South Korea's demand for actual military expenditures in response to changes the China-North Korea alliance's military expenditures. Overall, the threat of the military alliance between China and North Korea had a negative effect on South Korea during this period. The U.S., however, responded positively to the threats from 2000, and Japan reacted positively from since 1990 in terms of purchased defense goods, and from 2000 in terms of consumed goods. These results imply that South Korea did not regard the China-North Korea alliance as a significant threat but that Japan and the U.S. have recently recognized this military alliance as a serious threat.
These results reflect different reactions among Japan, South Korea, and the U.S. to the threat of the China-North Korea alliance. jei Military Alliances and Reality of Regional Integration: Japan, South Korea, the US vs. China, North Korea Data show that the threat effects on South Korea have been negative but that the threat effects on Japan and the U.S. have recently begun to elicit positive reactions, reflecting the beginning of the recognition, of the common interests of Japan and the U.S. in deterring threats from the China-North Korea alliance. After the World War II, the Soviet Union was the most significant threat to Japan and the U.S., leading Japan and the U.S. to establish a military alliance against the threat from the Soviet Union during the Cold War (Okamura 1991) . However, after the Cold War, the major point of power balance in Asia moved from the Soviet Union to China, further, the rapid economic growth of China has bean materialized (Goo and Kim 2012) .
Given these changes, Japan and the U.S. have recently come to consider the alliance as an exogenous threat, South Korea, however, did not engage in a competitive arms race with this alliance, even though North Korea has actually posed a substantial threat to South Korea.
In the context of North Korea's threat, Goo and Kim (2009) shows that South Korea is sensitive to the threat posed by North Korea but that South Korea does not consider China a significant threat even though Japan and the U.S. have recognized China as a serious threat since the 1990s and the 2000s. Thus, South Korea has not considered the combined threat to be as important as the threat from North Korea.
Another noteworthy result emerged from comparing the effects of the threats to Japan and to the U.S., Japan responded more actively than the U.S. to these threats in the 2000s, implying that these threats pose a more substantial burden to Japan possibly because of its closer geographical proximity to China and North Korea (Murdoch and Sandler 1984 , 1985 , Goo and Kim 2009 . Additionally, the effects of the threat on purchased goods were larger than those on consumed goods in both Japan and the U.S. Their percentage of purchased goods changes more radically than does the percentage of consumed goods. Our results also indicate that Japan considered the U.S. to be a more important ally than the U.S. did during 2000~2005.
V. Conclusions
This paper analyzed how Japan and South Korea consider the U.S. as their ally by using the SIE and threat effects. South Korea considers the United States as an important ally during all periods, but Japan began to form a close relationship with the 
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